Appendix C

Summary of Water, Sediment, and Soil Monitoring Data

Collecting a Sample at a WVDP Stream Sampling Location



Table C - 1

Total Radioactivity (curies) of Liquid Effluents Released from Lagoon 3
(WNSP001) in 1999

Isotope

Alpha
Beta

H-3

C-14

K-40
Co-60
Sr-90
Te-99
1-129
Cs-137
U-232
U-233/234
U-235/236
U-238
Total U (g)
Pu-238
Pu-239/240

Am-241

1st Quarter

0.33+1.03E-04
4.66+0.26E-03
2.71+0.08E-02
1.31+0.37E-04
3.34+2.67E-04
0.134+2.44E-05
1.57+0.06E-03
5.82+0.33E-04
2.42+0.99E-05
1.15+0.06E-03
5.68+1.09E-05
3.59+0.47E-05
1.21£2.34E-06

2.46+0.65E-05
6.36+0.07E+01

1.65+0.87E-06
9.84+6.49E-07

3.07+0.76E-06

2nd Quarter

9.53+1.85E-05
4.30+0.09E-03
3.00+0.14E-02
1.08+0.56E-04
4.08+3.61E-04
0.39+3.46E-05
1.38+0.05E-03
1.70+0.27E-04
1.90+0.83E-05
1.76+0.12E-03
7.36+0.82E-05
4.52+0.33E-05
1.21+0.55E-06

2.69+0.25E-05
8.49 +0.16E+01
6.10+3.80E-07
3.91+£3.28E-07

7.84+6.58E-07

3rd Quarter

9.36+1.83E-05
8.65+0.39E-04
1.71+0.07E-02
1.49+0.23E-04
0.51+2.08E-04
8.13+8.88E-06
1.25+0.14E-04
4.72+0.16E-04
3.70+1.22E-05
3.06+0.24E-04
5.76+0.67E-05
3.42+0.24E-05
1.07+0.43E-06

1.71+0.17E-05
4.26+0.14E+01

1.61+1.62E-07
4.01+2.59E-07

1.73+£2.46E-07

4th Quarter

2.07+0.39E-04
2.11+0.10E-03
3.46+0.15E-02
4.21+0.85E-04
-0.62+3.57E-04
0.76+2.19E-05
3.33+0.47E-04
9.40+0.40E-04
5.00+1.32E-05
9.62+0.63E-04
1.17+0.13E-04
7.40+0.47E-05
2.95+1.03E-06

3.91+£0.34E-05
1.18+0.01E+02
2.93+1.02E-06
8.46+5.34E-07

6.30+4.97E-07

Annual Total

4.29+1.13E-04

1.19+0.03E-02

1.09+0.02E-01

8.10+1.11E-04

7.30+6.10E-04

2.10+4.84E-05

3.41+0.09E-03

2.16+0.06E-03

1.30+0.22E-04

4.18+0.15E-03

3.05+0.20E-04

1.89+0.08E-04

6.44+2.65E-06

1.08+0.08E-04

3.09+0.03E+02

5.35+1.40E-06

2.62+0.94E-06

4.66=1.15E-06
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Table C - 2

Comparison of 1999 Lagoon 3 (WNSPO001) Liquid Effluent Radioactivity
Concentrations with Department of Energy Guidelines

Isotope * Discharge Activity® Radioactivity © Co?l‘clslll.?rgaiion DCG % of DCG
(Cy) (Becquerels) (uCi/mL) (MCi/mL)
Alpha 4.29+1.13E-04 1.59+0.42E+07 1.48+0.39E-08 NAd NA
Beta 1.19+£0.03E-02 4.42+0.11E+08 4.11+0.10E-07 NA ¢ NA
H-3 1.09+0.02E-01 4.03+0.09E+09 3.754+0.08E-06 2E-03 0.19
C-14 8.10+1.11E-04 3.00+£0.41E+07 2.79+0.38E-08 7E-05 0.04
K-40 ¢ 7.30+£6.10E-04 2.70+£2.26E+07 2.51+£2.10E-08 NA d NA
Co-60 2.10+4.84E-05 0.78+1.79E+06 0.72+1.67E-09 5E-06 <0.03
Sr-90 3.41+0.09E-03 1.26+0.03E+08 1.17+£0.03E-07 1E-06 11.75
Tc-99 2.16+0.06E-03 8.01+£0.22E+07 7.45+0.21E-08 1E-04 0.07
1-129 1.30+0.22E-04 4.82+0.82E+06 4.48+0.76E-09 SE-07 0.90
Cs-137 4.18+0.15E-03 1.54+0.05E+08 1.44+0.05E-07 3E-06 4.79
U-232f 3.05+0.20E-04 1.13+0.07E+07 1.05+0.07E-08 1E-07 10.50
U-233/234 f 1.89+0.08E-04 7.00+£0.29E+06 6.52+0.27E-09 SE-07 1.30
U-235/236 f 6.44+2.65E-06 2.38+0.98E+05 2.224+0.91E-10 5E-07 & 0.04
U-238 f 1.08+0.08E-04 3.98+0.29E+06 3.71+£0.27E-09 6E-07 0.62
Pu-238 5.35+1.40E-06 1.98+0.52E+05 1.84+0.48E-10 4E-08 0.46
Pu-239/240 2.62+0.94E-06 9.70+£3.47E+04 9.02+3.23E-11 3E-08 0.30
Am-241 4.66+1.15E-06 1.72+0.42E+05 1.60+£0.40E-10 3E-08 0.53
Total % of DCGs 31.52

% Half-lives are listed in Table K-1.

b Total volume released: 2.91E+10 mL
¢ 1 curie (Ci) = 3.7E+10 becquerels (Bq); 1Bq = 2.7E-11 Ci.

4 Derived concentration guides (DCGs) are not applicable (NA) to gross alpha and gross beta.

¢ Potassium-40 activity is not applicable because of its natural origin.
I Total U (g) = 3.09+0.03E+02; Average U (ug/mL) = 1.06E-02.
8 DCG for U-236 is used for this comparison.
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1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November

December

Table C - 3

Facility Yard Drainage (WNSP005)

Alpha

-1.76£2.16E-09
1.49+1.52E-09
1.28+2.62E-09

-2.41+2.82E-09
1.83+2.37E-09
2.15+3.02E-09
4.35+4.22E-09

-3.93+4.69E-09
0.73+£3.03E-09

-0.22+2.13E-09
4.99+2.95E-09
1.06+4.94E-09

Beta

1.57+0.11E-07
2.18+0.08E-07
8.66+0.85E-08
2.63+0.13E-07
1.36+0.10E-07
8.84+0.85E-08
6.54+0.79E-08
4.61+0.75E-08
6.32+0.75E-08
8.45+0.82E-08
2.21+0.12E-07
1.38+0.10E-07

H-3

-0.65+7.41E-08
-8.30+7.82E-08
-3.02+5.65E-08
1.17+0.82E-07
6.69+8.60E-08
-6.55+8.13E-08
-7.15+£8.42E-08
1.42+0.82E-07
6.98+8.23E-08
3.97+8.14E-08
5.41+£8.12E-08
8.62+8.35E-08
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pH

(standard units)

7.55
7.83
7.82
7.30
7.67
7.93
7.55
7.84
7.27
7.38
7.62
7.73



Month

January
February*
March
April*
May

June
July*
August
September
October
November*
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Table C - 4

1999 Radioactivity Concentrations (uCi/mL) in Surface Water

Downstream of the WVDP at Frank’s Creek (WNSP006)

Alpha

5.05+8.46E-10
1.47+0.95E-09
-1.26+£9.73E-10
0.98+1.13E-09
0.73+1.49E-09
-0.14+1.98E-09
1.28+2.48E-09
0.51+2.07E-09
-0.10+1.60E-09
0.34+1.62E-09
1.61+1.48E-09
0.34+1.02E-09

C-14

4.53+4.09E-09
-2.19+4.31E-09
8.50+7.90E-09
-3.89+7.70E-09

U-235/236

1.30+1.62E-11
2.16+2.53E-11
3.35+3.48E-11
1.10+£3.52E-11

Am-241

4.19+4.50E-11
0.94+2.83E-11
2.43+2.30E-11
1.95+1.61E-11

Beta

1.45+0.30E-08
5.93+0.45E-08
2.80+0.35E-08
5.09+0.43E-08
4.86+0.44E-08
5.49+0.44E-08
7.60+0.51E-08
5.98+0.53E-08
5.73+0.49E-08
4.70+0.43E-08
4.23+0.41E-08
2.46+0.34E-08

Tc-99

3.82+2.43E-09
1.83+2.30E-09
3.97+2.92E-09
4.25+£2.13E-09

U-238

1.92+0.65E-10
2.36+0.62E-10
3.16+0.83E-10
2.10+1.06E-10

H-3

4.78+7.31E-08
3.13+0.82E-07
8.45+7.44E-08
2.99+0.78E-07
3.40+8.49E-08
4.53+8.28E-08
3.03+0.88E-07
4.44+0.81E-07
8.28+8.43E-08
6.22+8.44E-08
4.16+0.81E-07
1.38+8.07E-08

1-129

3.70+7.54E-10
1.65+0.97E-09
4.12+7.41E-10
5.37+6.38E-10

Total U
(ng/mL)

4.92+0.08E-04
7.58+0.28E-04
9.72+0.19E-04
5.62+0.06E-04

Sr-90

5.79+2.43E-09
3.14+0.41E-08
1.35+0.25E-08
1.74+0.34E-08
2.33+0.43E-08
2.47+0.30E-08
3.31+0.40E-08
1.95+0.38E-08
1.81+0.27E-08
2.194+0.38E-08
1.95+0.32E-08
8.59+2.01E-09

U-232

3.17+1.70E-10
0.28+1.64E-10
5.28+1.14E-10
3.78+2.20E-10

Pu-238

-1.08+4.10E-11
-4.55+9.13E-12
5.97+4.90E-11
3.55+5.06E-11

Cs-137

0.36+1.31E-08
1.40+0.94E-08
-1.59+1.41E-08
5.87+2.05E-08
2.46+1.20E-08
9.30+8.72E-09
-0.40+7.89E-09
4.79+7.98E-09
3.40+8.64E-09
3.80+7.64E-09
-2.52+6.30E-09
1.06+0.84E-08

U-233/234

3.12+0.84E-10
3.35+0.77E-10
5.98+1.17E-10
4.70+1.59E-10

Pu-239/240

-0.01+1.77E-11
1.89+3.80E-11
-0.45+1.56E-11
0.00+£5.32E-11

*Month of discharge from WNSPOOI. See Table C-27 for a summary of water quality data at WNSP006.

C-6
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Table C - 5

1999 Radioactivity Concentrations (uCi/mL) in Surface Water
Sewage Treatment Facility (WNSP007)

Month Alpha Beta H-3
January 0.80+1.72E-09 1.53+0.39E-08 1.3247.78E-08
February 0.56+2.32E-09 1.94+0.54E-08 9.81£7.73E-08
March -1.40+2.80E-09 1.85+0.45E-08 3.67+7.17E-08
April -0.66+1.94E-09 2.09+0.51E-08 -0.99+8.54E-08
May 0.78+2.53E-09 1.97+0.45E-08 0.28+8.45E-08
June 2.79+5.07E-09 1.50+0.60E-08 -0.70+8.36E-08
July -1.35+4.89E-09 1.64+0.72E-08 1.3548.55E-08
August -0.55+2.82E-09 1.61+0.62E-08 -1.98+8.55E-08
September -0.76+2.32E-09 1.93+0.57E-08 -5.64+7.63E-08
October 0.514+2.21E-09 1.36+0.41E-08 4.41+8.36E-08
November 2.76+3.11E-09 1.86+0.46E-08 -1.46+8.09E-08
December -0.84+2.76E-09 1.83+0.47E-08 -4.60+8.15E-08
Quarter Cs-137

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

4.44+2 92E-09
-1.00+1.28E-08
1.31+£2.15E-09
1.95+2.25E-09
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1999 Radioactivity Concentrations (uCi/mL) in Surface Water

Month

January
February
March
April
May

June

July
August
September
October
November

December

Table C - 6

French Drain (WNSP00S)

Alpha

-0.78+1.95E-09
0.12+1.62E-09
-0.22+1.32E-09
-1.35+1.58E-09
0.94+1.85E-09
1.87+2.41E-09
1.63+2.51E-09
2.16+2.62E-09
-0.92+2.08E-09
-0.54+1.70E-09
0.36+1.74E-09
0.88+2.52E-09

Beta

2.12+0.36E-08
2.34+0.33E-08
2.44+0.26E-08
1.80+0.33E-08
3.00+0.39E-08
3.55+0.41E-08
3.25+0.40E-08
3.50+0.43E-08
3.61+0.40E-08
3.97+0.41E-08
4.25+0.41E-08
3.63+0.40E-08

H-3

1.42+0.10E-06
9.66+0.91E-07
1.27£0.11E-06
1.13+0.07E-06
1.45+0.11E-06
2.12+0.11E-06
2.05+0.08E-06
2.46+0.13E-06
1.59+0.11E-06
2.02+0.12E-06
1.52+0.11E-06
1.45+0.11E-06
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Table C -7

1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Northeast Swamp (WNSWAMP)

Month

January
February
March
April

May

June

July
August
September
October
November

December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

See Table C-27 for a summary of water quality data at WNSWAMP.

Alpha

2.68+8.21E-10
0.86+1.09E-09
-0.97+1.25E-09
-0.41+£1.21E-09
-0.26+1.64E-09
0.14+1.93E-09
-0.94+2.57E-09
0.75+2.32E-09
-0.04+1.90E-09
-0.25+1.43E-09
0.05+1.93E-09
-0.23+£1.46E-09

C-14

2.55+4.04E-09
3.79+4.60E-09
6.83+7.82E-09
-1.43+6.31E-09

U-238

7.14+3.95E-11
4.08+3.20E-11
4.38+2.81E-11
6.69+6.66E-11

Beta

2.22+0.02E-06
2.53+0.03E-06
2.77+0.03E-06
2.68+0.03E-06
4.13+0.04E-06
4.89+0.04E-06
6.22+0.04E-06
6.10+0.04E-06
5.44+0.04E-06
4.03+£0.04E-06
2.60+0.03E-06
1.41+0.02E-06

1-129

5.28+4.73E-10
1.27+1.14E-09
0.61+1.63E-09
6.45+7.28E-10

Total U
(ng/mL)

1.12+0.02E-04
2.40+0.10E-04
1.00+0.02E-04
4.64+0.07E-04

H-3

1.19+0.77E-07
8.89+8.10E-08
1.96+0.80E-07
-2.94+8.67E-08
1.54+0.84E-07
1.83+0.83E-07
2.38+0.82E-07
2.48+0.87E-07
1.86+0.87E-07
1.22+0.83E-07
1.85+0.72E-07
5.49+8.48E-08

U-232

1.97+2.48E-10
-4.93+7.32E-11
-0.97+£2.81E-11
-4.48+7.32E-11

Pu-238

-0.28+1.70E-11
2.69+2.72E-11
9.28+5.14E-11

-0.01+2.89E-11

c-9

Sr-90

1.15+0.02E-06
1.30+0.03E-06
1.36+0.03E-06
1.34+0.03E-06
2.06+0.05E-06
2.36+0.05E-06
3.22+0.05E-06
2.72+0.05E-06
2.62+0.04E-06
1.91+0.04E-06
1.34+0.03E-06
6.07+0.22E-07

U-233/234

6.87+3.87E-11
1.27+0.50E-10
7.17+£3.66E-11
2.12+0.98E-10

Pu-239/240

0.00+9.86E-12
1.57£2.50E-11
1.24+1.75E-11
0.00+3.53E-11

Cs-137

0.27+3.94E-09
-0.02+3.97E-09
1.73+2.82E-09
0.55+2.18E-09
-3.57+£3.60E-09
-0.45+2.31E-09
0.30+2.30E-09
-0.26+2.38E-09
1.28+2.26E-09
1.56+2.27E-09
0.86+2.26E-09
0.20+2.16E-09

U-235/236

-0.01+4.23E-11
0.00£1.26E-11
-0.40+1.75E-11
0.50+£3.45E-11

Am-241

1.51£2.16E-11
3.55+3.57E-11
0.00+9.68E-12
2.25+3.19E-11

pH
(standard units)

7.48
7.17
7.27
7.33
7.24
7.11
7.15
7.17
7.38
7.23
7.48
7.23
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Month

January
February
March
April

May

June

July
August
September
October
November

December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Alpha

0.28+2.39E-09
1.43+2.35E-09
-1.53+£3.03E-09
-0.55+1.90E-09
-0.10+1.34E-09
0.32+1.63E-09
-0.17+2.30E-09
-1.40+1.97E-09
-0.10+1.90E-09
0.00+1.44E-09
0.37+1.20E-09
0.00+1.72E-09

C-14

5.23+4.11E-09
1.01+5.00E-09
9.60+7.89E-09
-0.57+4.74E-09

U-238

1.44+0.56E-10
5.95+3.89E-11
1.02+0.42E-10
9.90+7.72E-11

Table C - 8

North Swamp (WNSW74A)

Beta

7.96+4.87E-09
9.29+4.14E-09
1.14+0.51E-08
1.19+0.49E-08
9.86+2.61E-09
6.79+2.78E-09
6.64+3.83E-09
6.70+3.79E-09
1.17+£0.37E-08
1.28+0.26E-08
2.29+0.29E-08
1.28+0.25E-08

1-129

2.50+4.53E-10
1.29+6.06E-10
2.96+8.08E-10
1.00+1.13E-09

Total U
(ng/mL)

2.33+0.04E-04
2.11+0.09E-04
2.34+0.06E-04
2.95+0.04E-04

H-3

-4.68+7.58E-08
-2.11+6.74E-08
-1.16+7.87E-08
-9.17+8.39E-08
-0.69+8.41E-08
-7.60+8.03E-08
-6.82+8.21E-08

1.49+7.85E-08
-4.43+£7.74E-08
-4.95+8.30E-08

4.19+7.70E-08
-6.83+8.33E-08

U-232

-0.02+1.92E-10
0.06+1.27E-10
0.00+4.58E-11
0.72+1.16E-10

Pu-238

-1.56+2.22E-11
0.82+1.91E-11
1.12+4.21E-11
0.00+1.99E-11

See Table C-27 for a summary of water quality data at WNSW74A.

C-10

Sr-90

2.14+2.10E-09
1.25+0.29E-08
5.56+1.87E-09
2.19+£2.18E-09
3.69+2.10E-09
3.99+1.50E-09
2.26£1.91E-09
2.29+2.38E-09
5.35+1.78E-09
7.87+2.78E-09
5.41+2.29E-09
6.81+1.86E-09

U-233/234

9.58+4.53E-11
8.42+4.23E-11
1.02+0.49E-10
1.82+0.94E-10

Pu-239/240

0.81+1.63E-11
-4.01+8.05E-12
-0.28+1.26E-11
-1.00£1.17E-11
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1999 Radioactivity Concentrations (uCi/mL) in Surface Water

Cs-137

3.81+8.25E-09
-0.21+1.30E-08
5.95+9.39E-09
0.55+1.18E-08
0.55+1.05E-08
-2.64+7.78E-09
0.54+6.44E-09
4.39+7.55E-09
-3.78+6.04E-09
9.30+5.51E-09
-1.12+5.33E-09
0.78+6.32E-09

U-235/236

1.33£1.66E-11
-5.00+9.70E-12
1.28+2.21E-11
-0.01+£2.72E-11

Am-241

2.71+£3.15E-11
2.81+£3.26E-11
2.34+1.78E-11
1.08+1.92E-11



1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November

December

Table C -

9

Frank’s Creek East of the SDA (WNFRC67)

Alpha

-0.99+5.88E-10
3.64+4.36E-10
-0.37+4.92E-10
-2.39+£3.44E-10
1.32+7.56E-10
1.30+1.20E-09
5.56+8.58E-10
-1.14+0.88E-09
0.50+6.10E-10
0.00+£6.92E-10
1.06+5.08E-10
-6.39+£7.71E-10

Beta

1.45+1.30E-09
0.79+1.17E-09
2.55+1.32E-09
3.42+0.91E-09
2.21+1.25E-09
3.75+1.46E-09
4.04+1.38E-09
2.54+1.43E-09
4.01+£1.32E-09
6.30+1.46E-09
4.42+1.25E-09
7.08+1.51E-09

H-3

-4.38+7.36E-08
-1.00+0.55E-07
-1.40+0.78E-07
0.63+8.54E-08
-2.92+8.34E-08
-1.36+0.93E-07
8.94+8.63E-08
3.46+0.84E-07
1.14+0.84E-07
1.95+0.84E-07
-0.44+8.09E-08
-6.68+8.10E-08
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pH
(standard units)

6.84
7.75
8.42
7.40
7.33
7.65
7.00
6.89
7.40
6.94
7.33
7.98



1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November

December

Table C - 10

Erdman Brook (WNERB53)
Alpha Beta H-3 pH
(standard units)

5.16+£9.48E-10 1.73+£0.26E-08 0.80+7.30E-08 7.48
7.16+£8.84E-10 1.24+0.21E-08 3.09+7.84E-08 7.19
0.59+1.38E-09 1.80+0.26E-08 2.09+7.54E-08 7.36
-1.48+8.63E-10 1.15+0.22E-08 -1.48+8.39E-08 7.76
0.51+1.24E-09 1.36+0.25E-08 6.67+7.45E-08 7.42
0.31£1.93E-09 1.85+0.28E-08 0.46+7.74E-08 7.30
0.48+2.08E-09 2.85+0.37E-08 -0.84+8.49E-08 7.03
-0.62+1.84E-09 2.68+0.30E-08 -0.02+8.61E-08 7.16
-0.14+£1.92E-09 2.24+0.43E-08 6.53+8.44E-08 7.51
-0.57£1.56E-09 2.36+0.28E-08 2.40+8.01E-08 7.46
1.03£1.05E-09 1.97+0.27E-08 8.01+£8.33E-08 7.73
2.494+9.66E-10 2.10+0.27E-08 1.13£7.50E-08 7.25
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1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November

December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Table C - 11

Cooling Tower Basin (WNCOOLW)

Alpha

-0.81+1.69E-09
-0.17£1.21E-09
-0.42+1.33E-09
-0.70£1.57E-09
8.01+9.42E-10
0.47+2.08E-09
0.87+2.42E-09
-2.45+2.42E-09
0.81+2.56E-09
0.38+1.96E-09
1.91+£2.11E-09
2.10+2.66E-09

Cs-137

9.15+6.93E-09
-8.11+£6.86E-09
-2.20+6.36E-09
1.10+£6.10E-09

Beta

4.35+3.90E-09
6.37+£3.37E-09
7.06£3.90E-09
1.06+0.39E-08
7.95+2.82E-09
6.68+3.95E-09
2.10+0.46E-08
5.12+4.12E-09
6.83+3.74E-09
6.86+3.69E-09
9.58+3.57E-09
7.78+3.78E-09

H-3

0.56+7.63E-08
-5.34+7.94E-08
-1.60+0.78E-07
-0.52+8.50E-08
5.11+8.35E-08
3.88+8.18E-08
0.06+8.04E-08
-2.22+7.92E-08
-3.26+8.07E-08
1.51+0.59E-07
2.16+8.09E-08
2.95+8.22E-08

pH
(standard units)
8.65
8.49
8.45
8.38
8.30
8.66
8.48
8.32
8.25
8.82
8.70
8.79
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1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November

December

Alpha

2.65+1.92E-10
7.16+2.86E-10
0.00+£6.04E-10
4.14+2.69E-10
3.28+2.53E-10
4.22+2.70E-10
4.40+2.89E-10
2.14+1.03E-09
3.19+2.71E-10
1.25+1.00E-09
2.68+2.39E-10
4.00+2.87E-10

Table C - 12

SDA Drainage (WNSDADR)

Beta

8.74£1.02E-09
2.00+0.14E-08
2.20+0.79E-09
2.39+0.74E-09
2.85+0.79E-09
2.49+0.80E-09
2.27+0.76E-09
1.95+0.15E-08
1.12+0.51E-09
4.47+0.99E-09
3.34+0.77E-09
3.75+0.84E-09

H-3

7.07+8.00E-08
-2.72+7.86E-08
1.81+0.86E-07
2.04+8.76E-08
2.35+8.34E-08
-0.2145.86E-08
9.29+6.02E-08
5.78+0.90E-07
3.39+0.85E-07
3.84+0.89E-07
7.66+8.13E-08
1.54+0.82E-07

Cs-137

-0.51+1.20E-08
2.15+5.66E-09
0.22+1.29E-08

-2.65+6.57E-09
3.27+6.80E-09

-4.86+7.02E-09
7.19+8.35E-09
3.30+8.11E-09

-5.46+6.83E-09

-5.54+6.38E-09
0.60+6.68E-09
1.72+7.86E-09
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pH
(standard units)
7.15
7.16
7.63
6.19
6.63
7.19
6.57
7.15
6.66
7.07
7.27
8.57



Table C - 13

1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Waste Tank Farm Underdrain (WNSDI1DR)

Month

January
February
March
April

May

June

July
August
September
October
November
December

Alpha

0.84+2.42E-09
4.00+4.01E-09
-2.94+5.72E-09
-3.224+5.37E-09
0.64+4.08E-09
0.37+5.52E-09
0.58+3.52E-09
-1.88+4.60E-09
0.00+4.02E-09
-0.62+4.01E-09

0.51+2.78E-09
-1.10+4.31E-09

Beta

1.36+0.44E-08
1.24+0.52E-08
1.81+0.81E-08
1.86+0.71E-08
6.95+7.53E-09
7.25+7.27E-09
1.08+0.67E-08
4.40+7.72E-09
1.17+£0.74E-08
1.47+0.75E-08
1.14+0.58E-08
1.25+0.63E-08

H-3

-4.43+7.14E-08
-2.62+7.71E-08
-0.76+7.82E-08
-3.94+8.27E-08
-4.09+7.76E-08
-6.94+8.00E-08
-9.19+£8.05E-08

1.74+8.27E-08

5.82+8.35E-08
-5.70+8.25E-08
-1.02+8.21E-08
-5.69+7.53E-08

Sr-90

1.60+2.04E-09
3.09+1.96E-09
2.78+1.56E-09
3.18+1.64E-09
5.38+2.47E-09
2.59+1.40E-09
2.89+1.59E-09
3.11+2.47E-09
4.08+1.65E-09
4.51£3.19E-09
2.56+1.70E-09
2.80+2.12E-09

Cs-137

0.89+1.41E-08
0.09+1.40E-08
0.92+1.32E-08
8.38+6.67E-09
2.00+6.34E-09
0.08+1.01E-08
-3.35+6.78E-09
1.12+6.10E-09
-0.05+6.55E-09
-7.23£7.13E-09
-1.61+£6.11E-09
-1.56+5.72E-09

pH
(standard units)
7.36
7.32
7.49
7.30
7.17
7.24
7.04
7.18
7.26
7.27

7.25
7.49

WVDP Site Environmental Report 1999



Table C - 14

1999 Radioactivity Concentrations (uCi/mL) in Surface Water
Drum Cell Drainage (WNDCELD)

Month Alpha Beta
January 2.32+3.25E-10 0.99+1.11E-09
February 1.65+3.01E-10 2.41+1.16E-09
March -0.84+3.40E-10 3.71+0.88E-09
April -2.214£3.78E-10 2.70+1.18E-09
May -1.30+£6.25E-10 2.68+1.31E-09
June 4.04+7.90E-10 3.67+1.40E-09
July Dry - Not sampled
August 4.16+1.37E-09 1.48+0.19E-08
September 1.70+1.30E-09 1.12+0.18E-08
October 2.54+1.67E-09 1.42+0.19E-08
November 2.02+5.03E-10 3.13+1.28E-09
December 1.1745.35E-10 6.81+1.43E-09
Quarter H-3 Sr-90 1-129 Cs-137

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

0.28+8.34E-08
-1.74+8.14E-08
3.17+8.59E-08
-8.14+8.44E-08

1.40+1.39E-09
1.20+1.18E-09
8.17+2.57E-09
2.33+1.38E-09

1.53+4.88E-10
2.85+1.94E-10
1.49+4.30E-10
-1.26+6.71E-10
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5.11£9.12E-09
-2.26+5.21E-09
-2.68+7.12E-09
-0.35+5.03E-09



Table C - 15

1999 Radioactivity Concentrations (uCi/mL), pH, and Conductivity
Environmental Laboratory Potable Water Sampling Location (WNDNKEL)

Month Alpha Beta H-3 pH Conductivity
(standard units)  (umhos/cm@25°C)
January 1.85+£3.99E-10 1.00+0.78E-09 -9.70+7.22E-08 7.65 231
February 1.82+£2.28E-10 2.74+0.78E-09 -8.13£7.76E-08 8.15 172
March -0.49+3.16E-10 3.36+0.89E-09 -2.00+0.77E-07 7.78 186
April -0.30+3.60E-10 1.03+0.72E-09 -2.47+7.93E-08 7.51 159
May 1.73£3.39E-10 1.65+0.82E-09 -2.71+8.09E-08 7.77 192
June 0.44+4 47E-10 1.46+0.82E-09 -7.22+5.67E-08 8.20 234
July -2.40+5.08E-10 2.43+0.84E-09 -1.21+0.81E-07 7.47 259
August -7.78+6.50E-10 8.69+8.39E-10 -3.84+7.81E-08 7.22 267
September 2.27£7.19E-10 2.59+0.84E-09 1.19+0.81E-07 7.72 284
October -2.64+7.01E-10 3.28+0.91E-09 5.41+£8.10E-08 7.50 289
November 0.00+4.29E-10 3.60+0.83E-09 1.70+£8.03E-08 7.79 277
December -1.16+5.07E-10 4.16x£0.90E-09 -4.31+8.06E-08 7.96 257
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Table C - 16

1999 Radioactivity Concentrations (uCi/mL), pH, and Conductivity

Month

January
February
March
April

May

June

July
August
September
October
November

December

Maintenance Shop Potable Water (WNDNKMS)

Alpha

4.19+4.26E-10
2.15+2.37E-10
-1.93£2.91E-10
-0.59+£3.45E-10
-0.99+£2.67E-10
0.88+4.55E-10
3.94+6.09E-10
-7.37+6.68E-10
-5.51+£5.70E-10
-3.06+6.89E-10
-0.48+4.26E-10
2.36+5.65E-10

Beta

7.24+7.62E-10
1.15+0.69E-09
4.99+0.96E-09
2.05+0.78E-09
2.55+0.86E-09
1.92+0.85E-09
2.00+0.82E-09
1.20+0.86E-09
2.34+0.82E-09
2.14+0.85E-09
3.93+0.84E-09
1.49+0.76E-09

H-3

-2.21£7.36E-08
-9.22+7.76E-08
-9.49+7.80E-08
-8.36+7.90E-08
-0.17+8.20E-08
-1.50+0.80E-07
-6.94+8.17E-08
4.96+7.96E-08
7.20+8.17E-08
3.63+8.26E-08
-0.33£7.99E-08
1.35+0.83E-07

pH
(standard units)
7.27
7.65
8.26
7.38
8.45
8.66
7.45
6.97
7.54
7.64
7.82
7.93
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Conductivity

(pmhos/cm@25°C)

236
183
194
182
229
255
290
221
281
297
280
272



Table C-17

1999 Radioactivity Concentrations (uCi/mL), pH, and Conductivity
Main Plant Potable Water (WNDNKMP)

Month

January
February
March
April

May

June

July
August
September
October
November

December

Alpha

-0.21£3.51E-10
3.48+2.67E-10
-0.26+3.38E-10
-2.65+3.11E-10
2.66+3.44E-10
1.36+4.77E-10
1.64+5.75E-10
-4.29+7.28E-10
-1.46+5.62E-10
-6.71£6.61E-10
-1.35+3.84E-10
-0.80+5.31E-10

Beta

7.24+7.62E-10
1.90+0.73E-09
1.60+0.81E-09
1.47+0.75E-09
1.01+0.78E-09
1.95+0.85E-09
2.35+0.84E-09
1.60+0.88E-09
2.50+0.84E-09
2.22+0.85E-09
2.53+0.76E-09
1.48+0.76E-09

H-3

-1.50+7.34E-08
-3.79+7.84E-08
-9.79+7.85E-08

5.42+8.08E-08
-2.50+8.15E-08
-3.24+8.08E-08
-6.94+8.16E-08
-1.38+7.86E-08

2.80+8.10E-08
-0.51+8.07E-08
-2.06+7.96E-08

6.60+8.25E-08

pH
(standard units)
8.10
7.84
8.15
8.20
8.23
7.99
7.99
6.95
7.56
7.07
7.67
7.88

Conductivity

(wmhos/cm@25°C)

228
176
193
175
195
247
268
253
283
286
279
257
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1999 Radioactivity Concentrations (uCi/mL) and Water Quality Parameters

Month

January
February
March
April

May

June

July
August
September
October
November
December

March

March

Table C - 18

Utility Room Potable Water (WNDNKUR)

Alpha

2.08+3.74E-10
1.49+2.20E-10
-0.49+3.16E-10
-2.16+£3.36E-10
0.33+2.96E-10
3.65+5.21E-10
4.68+6.53E-10
-5.76+6.87E-10
-2.12+6.06E-10
-2.17+6.95E-10
1.43+4.67E-10
0.00+£5.24E-10

Fluoride
(mg/L)

<0.1

Chromium
Total

(ug/L)
<10

Beta

2.20+0.84E-09
1.11+0.69E-09
4.23+0.93E-09
4.93+6.93E-10
4.17+0.94E-09
1.49+0.83E-09
1.16+0.78E-09
1.66+0.88E-09
2.08+0.81E-09
2.03+0.84E-09
2.93+0.79E-09
2.08+0.79E-09

Nitrate-N
(mg/L)

0.49

Mercury
Total

(ug/L)
<0.4

H-3

3.83+7.36E-08
-1.02+0.77E-07
-4.86+7.91E-08
0.00+7.97E-08
2.28+8.42E-08
-3.24+8.09E-08
-1.04+0.81E-07
0.14+8.53E-08
9.91+8.17E-08
5.97+8.12E-08
0.84+5.71E-08
3.56+8.19E-08

Arsenic

Total
(ng/L)

pH Conductivity
(standard units) (umhos/cm@25°C)

8.54 228

7.93 178

7.67 187

7.70 193

8.25 192

8.32 243

7.28 275

7.00 276

7.62 278

7.63 283

7.71 271

8.07 252

Barium Cadmium

Total Total
(ng/L) (ng/L)
<200 <2

<25

Selenium

Total
(ng/L)
<2
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Table C - 19

1999 Radioactivity Concentrations (uCi/mL) and Water Quality Parameters
Storage and Disposal Area Drainage (WNNDADR)

Month Alpha Beta H-3 Cs-137 NPOC*
(mg/L)

January 8.95+£9.51E-10 1.35+0.06E-07 1.10£0.09E-06 4.33+6.37E-09 5.54

February 1.34+0.63E-09 1.28+0.04E-07 9.794+0.88E-07 -0.994+9.70E-09 4.58

March 0.00£1.18E-09 1.21+£0.05E-07 1.06+0.09E-06 -1.53+8.78E-09 5.92

April 0.69+1.08E-09 1.40+0.06E-07 1.55+0.10E-06 -0.36+4.72E-09 6.20

May 0.33+1.08E-09 1.32+0.04E-07 3.02+0.14E-06 0.80£7.68E-09 6.40

June 1.55+1.77E-09 1.53+0.06E-07 2.60+0.13E-06 4.82+8.23E-09 7.40

July -0.53+1.34E-09 1.38+0.04E-07 2.33+0.13E-06 -6.08+8.25E-09 7.92

August 2.65+£2.10E-09 1.40+0.06E-07 1.76£0.11E-06 -1.86+8.19E-09 8.32

September -1.52+1.62E-09 1.48+0.06E-07 1.28+0.10E-06 -2.75+6.70E-09 7.70

October 0.79+1.23E-09 1.67+0.06E-07 1.47+0.11E-06 -1.27+6.55E-09 6.84

November 1.41£1.34E-09 1.73+0.06E-07 1.62+0.11E-06 -2.36+6.59E-09 6.18

December 1.07+1.18E-09 1.88+0.05E-07 7.46+0.94E-07 3.01+4.66E-09 6.10

TOX* pH *
(ng/L) (standard units)

January 14.8 7.73

February 22.5 7.40

March 24.2 7.39

April 10.4 7.71

May 16.4 7.21

June 17.0 7.56

July 25.6 7.23

August 22.0 7.05

September 26.2 7.31

October 15.9 7.38

November 19.6 7.70

December 11.7 7.51

Quarter Sr-90** I-129**

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

6.67+0.42E-08
6.71+0.47E-08
6.70+£0.35E-08
7.82+0.64E-08

0.50+1.35E-09
0.85+4.95E-10
0.48+1.22E-09
8.64+6.62E-10

*  Monthly average of weekly measurements.
* * Monthly samples are composited and analyzed quarterly.

C-21
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Table C - 20

1999 Radioactivity Concentrations (uCi/mL), NPOC, and TOX
in Groundwater at the NDA Interceptor Trench (WNNDATR)

Month Alpha Beta H-3 Cs-137 NPOC TOX

(mg/L) (ug/L)
January 2.04+2.02E-09 8.99+0.56E-08 1.09+0.03E-05 -0.07£1.18E-08 5.7 34.0
February 2.77+1.27E-09 1.15+0.04E-07 6.74+0.23E-06 -7.37£9.17E-09 5.7 15.0
March 4.95+7.43E-10 1.32+0.05E-07 2.00+0.11E-06 3.31+£8.18E-09 4.7 5.0
April -0.34+1.32E-09 2.97+0.10E-07 3.74+0.16E-06 -0.60+1.28E-08 6.7 35.0
May 2.38+1.30E-09 8.76+£0.40E-08 1.994+0.04E-05 -0.19£1.02E-08 3.8 12.0
June 1.444+2.06E-09 8.78+0.56E-08 1.05+0.03E-05 2.60+7.20E-09 5.9 36.0
July 3.844+2.40E-09 8.65+0.56E-08 9.734+0.32E-06 2.30+£7.45E-09 6.4 19.0
August 1.82+1.28E-09 6.71£0.35E-08 9.35+0.33E-06 2.13+£6.75E-09 4.9 19.0
September -1.10+£1.47E-09 1.83+0.08E-07 3.18+0.15E-06 9.18+7.20E-09 8.9 14.0
October 1.08+1.53E-09 1.40+0.07E-07 4.43+0.18E-06 3.20+7.54E-09 5.1 20.4
November 1.85+1.17E-09 8.24+0.45E-08 1.64+0.11E-06 -0.87+7.04E-09 53 20.7
December 1.15+1.73E-09 9.87+0.59E-08 3.27+0.15E-06 -2.13+£7.20E-09 4.1 15.9
Quarter 1-129

1.02+0.77E-09
2.284+4.86E-10
8.95+5.28E-10
6.60+7.60E-10

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter
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Table C - 21

1999 Radioactivity Concentrations (uCi/mL) and Water Quality Parameters
in Surface Water at the Standing Water (WNSTAW-series) Sampling Locations

Location Date Alpha Beta H-3 pH Conductivity
(standard units) (pmhos/cm@25°C)

WNSTAW4 10/26 -5.24+6.93E-10 4.49+1.25E-09 -1.65+£8.52E-08 7.80 117
WNSTAWS 10/26 1.93+£2.67E-10 2.16£0.91E-09 -1.19+0.82E-07 7.65 66
WNSTAW6 10/26 -5.14+6.80E-10 6.53+1.25E-09 -4.91+£8.22E-08 7.70 298
WNSTAW9 10/26 -5.41+5.65E-10 2.94+1.06E-09 -1.20+0.82E-07 7.87 277
WNSTAWB* 10/26 2.26£7.67E-10 3.27+1.06E-09 -6.57+£8.21E-08 8.02 405
Date Chloride Nitrate+Nitrite Sulfate Iron Manganese Sodium
(mg/L) (mg/L) (mg/L) Total Total Total
(ng/L) (ng/L) (ng/L)
WNSTAW4 10/26 12.2 <0.05 9.2 413 110 7430
WNSTAWS 10/26 0.6 <0.05 6.3 386 63 <1000
WNSTAW6 10/26 4.6 <0.05 23.0 132 101 <1000
WNSTAW9 10/26 9.8 <0.05 25.0 295 161 8850
WNSTAWB* 10/26 30.4 <0.05 16.7 235 110 20500

* Background location
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Table C - 22

1999 Radioactivity Concentrations (uCi/mL), pH, and Conductivity in Surface
Water Upstream of the WVDP in Buttermilk Creek at Fox Valley (WFBCBKG)*

Month Alpha Beta H-3 pH Conductivity
(standard units) (pmhos/cm@?25°C)

January 2.41+£3.84E-10 2.32+1.18E-09 -2.49+7.93E-08 7.51 263
February 9.63+£5.20E-10 4.71£1.30E-09 8.96+7.64E-08 7.44 230

March 1.65+£5.70E-10 1.72+1.28E-09 5.75+7.76E-08 7.99 244

April 9.75+6.87E-10 4.03+£1.28E-09 -5.86+8.10E-08 7.62 204

May 3.78+7.61E-10 4.04£1.36E-09 -7.86+7.99E-08 7.97 272

June 1.84+1.03E-09 2.16£1.35E-09 -0.29+8.16E-08 7.49 328

July 1.62+7.98E-10 3.48+1.30E-09 3.26+£8.37E-08 7.07 332
August 3.58+1.54E-09 8.27+1.71E-09 8.59+8.08E-08 7.38 326
September 0.06+1.00E-09 2.23+1.31E-09 1.10£8.16E-08 7.57 347
October 1.30+£6.51E-10 2.86x1.28E-09 2.35+8.43E-08 7.78 371
November 6.12+6.78E-10 2.54+1.26E-09 -0.69+8.15E-08 7.88 345
December 2.20+6.14E-10 5.73+1.39E-09 -4.88+8.40E-08 7.16 269
Quarter C-14 Sr-90 Tc-99 1-129 Cs-137

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

4.47+4.20E-09
-1.26+6.11E-09
1.11+0.11E-07
-2.69+4.58E-09

U-232

1.48+9.98E-11
-1.10+0.99E-10
-1.46+2.07E-11
0.08+1.00E-10

Pu-238

1.20+£3.91E-11
0.00+3.91E-11
8.35+6.15E-11
-0.73£1.04E-11

1.30+1.37E-09
1.94+1.05E-09
1.07+1.01E-09
0.49+1.75E-09

U-233/234

1.14+0.49E-10
1.23+0.51E-10
1.12+0.44E-10
4.78+7.06E-11

Pu-239/240

1.234£2.79E-11
0.13+1.11E-11
0.76+2.15E-11
2.17+3.09E-11

-0.86+2.55E-09
-3.71£2.15E-09

1.38+2.88E-09
-0.11+1.90E-09

U-235/236

0.78+1.24E-11
0.52+1.53E-11
1.70+1.77E-11
-0.01£2.97E-11

Am-241

3.84+3.70E-11
2.60+£3.25E-11
2.73£2.17E-11
0.00+£3.04E-11

1.47+3.82E-10
4.28+7.87E-10
0.00+1.01E-09
2.2243.64E-10

U-238

7.75+£3.99E-11
8.95+4.34E-11
8.84+3.40E-11
6.00+6.86E-11

3.26+3.93E-09
1.61+2.24E-09
0.84+2.24E-09
1.14+2.28E-09

Total U
(ng/mL)

1.07+0.02E-04
3.29+0.13E-04
1.49+0.04E-04
1.56+0.02E-04

* Background location. See Table C-27 for a summary of water quality data at WFBCBKG.

C-24
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1999 Radioactivity Concentrations (uCi/mL), pH, and Conductivity in Surface

Month

January
February*
March
April*
May

June
July*
August
September
October
November*

December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Table C - 23

Water Downstream of the WVDP in Buttermilk Creek
at Thomas Corners Road Bridge (WFBCTCB)

Alpha

1.84+0.79E-09
1.16+0.56E-09
6.86+6.61E-10
3.76+5.21E-10
2.44+7.18E-10
6.14+8.76E-10
4.35+9.40E-10
1.19+1.06E-09
0.00+1.10E-09
4.02+7.19E-10
1.90+0.99E-09
1.50+0.85E-09

Sr-90

4.69+1.78E-09
2.86+1.39E-09
3.46+1.28E-09
5.11+1.70E-09

Beta

6.99+1.45E-09
5.24+1.33E-09
6.59+1.53E-09
5.63+1.36E-09
6.36+1.47E-09
6.14+1.56E-09
1.01+0.16E-08
1.15+0.18E-08
9.79+1.70E-09
1.44+0.18E-08
1.52+0.19E-08
6.41+1.44E-09

Cs-137

-0.36+1.70E-09
0.33+£3.36E-09
0.36+2.18E-09
0.53+2.36E-09

* Month of discharge from WNSPOOI.

H-3

3.06+8.04E-08
1.24+0.77E-07
2.01+8.16E-08
1.04+0.87E-07
-4.84+8.16E-08
-3.46+8.07E-08
-5.32+8.23E-08
2.25+0.83E-07
-3.30+8.11E-08
7.89+8.58E-08
7.33+8.26E-08
-0.61+£8.52E-08

pH Conductivity
(standard units) (pmhos/cm@25°C)
7.40 300
7.55 268
8.05 283
7.90 228
7.97 317
7.42 385
7.22 407
7.27 429
7.67 424
7.84 418
7.92 382
7.19 261
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Table C - 24

1999 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Downstream of the WVDP in Cattaraugus Creek at Felton Bridge (WFFELBR)

Month Alpha Beta H-3 Sr-90 Cs-137 pH
(standard units)
January 8.95+7.36E-10 2.62+1.73E-09 -1.41+0.78E-07 0.89+1.51E-09  -1.69+4.11E-09 7.69
February* 1.62+0.87E-09 1.80+1.68E-09 5.96+7.98E-08 0.81+1.26E-09  -0.88+2.59E-09 7.84
March 1.96+£8.94E-10 3.20+1.96E-09 -6.66+7.84E-08 2.29+1.50E-09  -1.31+2.58E-09 8.20
April* 7.85+£7.68E-10 3.82+1.76E-09 9.81+8.78E-08 0.58+1.22E-09  -0.224+2.22E-09 7.81
May 9.78+7.87E-10 3.64+1.38E-09 -1.34+0.82E-07 3.15+£2.47E-09 1.37+6.22E-09 7.95
June 4.06£2.11E-09 7.95£2.21E-09 -9.224+8.50E-08 0.81+1.44E-09  -0.05+2.35E-09 7.90
July* 6.01+£2.82E-09 1.47+0.26E-08 -3.40+8.98E-08 1.26+0.99E-09 2.144+2.10E-09 7.62
August 5.19+1.85E-09 5.90+2.03E-09 3.67+£8.48E-08 1.76£1.33E-09  -0.71£2.29E-09 7.62
September 0.66+1.24E-09 7.96+1.58E-09 -1.19+0.83E-07 1.44+1.54E-09 0.35+2.18E-09 7.76
October 1.67£1.24E-09 5.17+1.96E-09 -3.38+8.32E-08 4.83+2.12E-09  -0.15+2.20E-09 7.83
November* 0.93+1.03E-09 5.01+1.96E-09 -3.55+8.37E-08 1.24+1.59E-09 0.88+2.40E-09 8.02
December 4.54£2.10E-09 8.56+2.18E-09 -1.82+0.83E-07 3.06+£2.08E-09  -1.52+2.30E-09 7.47

* Month of discharge from WNSP00I.

Table C - 25

1999 Radioactivity Concentrations (uCi/mL) in Surface Water
Upstream of the WVDP in Cattaraugus Creek at Bigelow Bridge (WFBIGBR)*

Month Alpha Beta H-3 Sr-90 Cs-137

January 7.28+4.85E-10 1.46+1.16E-09 9.58+7.77E-08 -0.56+1.35E-09  -3.92+8.83E-09
February 6.69+6.01E-10 3.55+1.27E-09 9.51+£5.38E-08 0.47+1.05E-09 2.83+2.74E-09
March -1.88+4.22E-10 2.44+0.95E-09 -1.73+0.57E-07 1.19£1.35E-09  -3.16+4.19E-09
April 2.76x£7.16E-10 4.00+1.30E-09 7.88+8.62E-08 -0.22+1.12E-09  -0.40+2.27E-09
May 1.46+1.16E-09 3.93+1.44E-09 -8.17+8.07E-08 2.86+1.84E-09  -0.80+3.36E-09
June 0.49+1.07E-09 2.71£1.43E-09 3.05+7.83E-08 1.16+1.07E-09 3.04+3.66E-09
July -0.71+1.18E-09 3.08+1.33E-09 -5.16+8.40E-08 7.26+7.81E-10 1.94+2.25E-09
August 1.59+0.83E-09 2.06x1.00E-09 0.00+£7.95E-08 -0.25+1.29E-09 0.90+2.08E-09
September -4.72+8.07E-10 1.69+0.93E-09 -1.72+0.84E-07 0.00£1.16E-09 0.17£2.06E-09
October -9.91+9.43E-10 1.64+1.32E-09 -7.36+5.77E-08 1.26+1.68E-09 1.98+2.20E-09
November 2.50+7.10E-10 1.85+1.32E-09 -7.24+8.07E-08 1.26+1.72E-09 0.17£2.22E-09
December 7.10+£9.54E-10 3.99+1.34E-09 2.88+8.63E-08 1.07+1.22E-09 2.62+1.88E-09

* Background location.
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Table C - 26

1999 Radioactivity Concentrations (nCi/mL), pH, and Conductivity
in Potable Well Water around the WVDP

Well Alpha Beta H-3 Cs-137 pH Conductivity
(standard units) (pmhos/cm@25°C)
WFWELO1 1.09£0.79E-09  3.00£1.36E-09  9.56+8.09E-08  2.56+7.44E-09 7.32 432
WFWELO02 2.76+9.02E-10  5.39+1.54E-09 -2.14+8.05E-08 -1.77+7.08E-09 7.46 483
WFWELO03 1.76£1.35E-09  2.03+1.61E-09 1.28+0.81E-07  2.50+7.23E-09 6.98 844
WFWELO04 -1.60+2.15E-09  3.99+2.77E-09 -0.73+8.03E-08 -5.63+7.59E-09 8.22 1619
WFWELOS5 1.36+0.53E-09  4.83+0.82E-09 1.83+£8.09E-08  6.13+8.54E-09 6.42 353
WFWELO06* -2.3443.24E-10 1.46+0.90E-09  -1.83+0.81E-07 1.42+7.81E-09 7.77 277
WFWELO07 1.26+0.95E-09 1.12+£0.95E-09  -8.44£8.06E-08 -4.60+6.56E-09 7.12 245
WFWELO08 6.43+8.62E-10 1.16+1.50E-09  8.80+8.10E-08  0.11+7.41E-09 7.34 479
WFWELO09 0.86+1.04E-09  4.53+1.50E-09  2.02+8.06E-08  2.35+6.35E-09 7.80 585
WFWELI10 -0.43£7.52E-10  2.21£1.07E-09  3.42+5.78E-08 1.15+6.34E-09 7.23 657

* Background location.
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Table C - 27
1999 Surface Water Quality at Locations WFBCBKG*, WNSPO006,

WNSWAMP, and WNSW74A
Location Date pH **  Conductivity** Bicarbonate Carbonate Chloride Fluoride
(standard units) (umhos/cm@25°C) Alkalinity Alkalinity (mg/L) (mg/L)
(as CaCO,) (as CaCO3)
(mg/L) (mg/L)
WFBCBKG 05/18 7.93 286 100 <1 10 0.11
WFBCBKG 10/12 7.76 373 130 <1 12 <0.10
WNSP006 05/18 7.45 585 150 <1 120 <0.10
WNSP006 10/12 7.63 1,033 285 <1 118 <0.10
WNSW74A 05/18 7.24 652 100 <1 485 <0.10
WNSW74A 10/12 6.91 803 130 <1 97 <0.10
WNSWAMP  05/18 7.31 930 184 <1 178 0.07
WNSWAMP  10/12 7.33 944 175 <1 158 0.04
Nitrate + Nitrite Sulfate NPOC TOX Barium Calcium
(mg/L) (mg/L) (mg/L) (ug/L) Total Total
(ng/l) (ng/L)
WFBCBKG 05/18 0.06 20.0 2.9 26.0 87 37,000
WFBCBKG 10/12 <0.05 343 1.9 <5.0 <200 45,600
WNSP006 05/18 20.00 36.0 4.7 110.0 63 62,000
WNSP006 10/12 18.35 43.2 4.4 127.5 <200 71,300
WNSW74A 05/18 0.40 117.0 3.0 15.5 125 82,000
WNSW74A 10/12 0.51 84.9 32 38.6 <200 87,100
WNSWAMP  05/18 0.02 232 4.9 53.2 126 121,000
WNSWAMP  10/12 0.09 48.4 5.2 27.1 132 98,000
Iron Magnesium Manganese  Potassium Sodium
Total Total Total Total Total
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
WFBCBKG 05/18 160 5,200 16 1,200 6,800
WFBCBKG 10/12 283 6,780 38 1,150 7,980
WNSP006 05/18 150 8,800 18 6,800 100,000
WNSP006 10/12 173 10,220 17 6,535 116,000
WNSW74A 05/18 <30 12,500 30 1,450 93,000
WNSW74A 10/12 <100 11,600 29 <1,000 54,200
WNSWAMP  05/18 125 14,900 266 44 61,500
WNSWAMP  10/12 142 12,400 406 1,600 57,700

* Background location.
** pH and conductivity data are from a separate sample collected within one week of the sample analyzed for
other nonradiological parameters.
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Location

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

Alpha

1.15+0.18E-05
1.23+0.18E-05
1.224+0.34E-05

Cs-137

9.76+0.94E-05
4.68+0.74E-07
2.13+0.23E-06

Total U
(ng/g)
1.74+0.06E+00
1.67+0.08E+00
2.08+0.07E+00

Aluminum
7340
8460
9270

Calcium
16650
11100
3110

Magnesium
5625
4160
3460

Silver
0.4
0.4
0.3

Table C - 28
1999 Radioactivity Concentrations (nCi/g dry weight from upper 5 cm) and

Beta

1.65+0.04E-04
2.33+0.16E-05
3.64+0.41E-05

U-232

7.49+3.99E-08
3.08+3.04E-08
2.12+1.92E-08

Pu-238

1.40+0.42E-07
3.68+2.02E-08
1.12+0.37E-07

Antimony
<3.2
0.2
0.3

Chromium
9.8
10.1
12

Manganese
559.5
442
490

Sodium
96.1
69.7
62.7

K-40

1.74+0.21E-05
1.45+0.17E-05
1.52+0.18E-05

U-233/234

6.68+1.36E-07
7.41+1.43E-07
6.73+1.39E-07

Pu-239/240

1.08+0.31E-07
4.48+1.88E-08
1.09+0.32E-07

Co-60

1.02+0.37E-07
-1.53+2.23E-08
0.71+2.40E-08

U-235/236

4.25+3.51E-08
5.47+4.19E-08
1.69+2.58E-08

Am-241

2.40+0.71E-07
2.54+2 40E-08
4.59+1.05E-07

Metals Concentrations (mg/kg dry) in On-site Soils/Sediments

Sr-90

2.35+0.22E-06
3.64+1.20E-07
4.03+1.52E-06

U-238

6.99+1.37E-07
9.28+1.58E-07
7.56+1.47E-07

Arsenic Barium Beryllium
8.1 49.2 0.4
6.3 66.1 0.4
6.8 69.4 0.5
Cobalt Copper Iron
9.3 17.2 20250
6 20.6 17800
7.7 253 22300
Mercury Nickel Potassium
<0.02 19.9 543.5
<0.02 159 515
<0.02 19.5 604
Thallium Vanadium Zinc
<1 12.5 58.6
<1 12.6 170
<1 14 80.6
C-29

Cadmium
<0.5
<0.5
<0.5

Lead
13.4
13.7
15.7

Selenium
0.9
0.8
1.1
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Table C - 29

1999 Radioactivity Concentrations (uCi/g dry weight from upper 5 cm)
in Surface Soil Collected at Air Sampling Stations around the WVDP

Location Alpha Beta K-40 Co-60 Sr-90
SFBLKST 1.81+0.45E-05 2.47+0.34E-05 1.85+0.22E-05  -1.14+2.61E-08 5.25+6.12E-08
SFBOEHN 1.71+0.43E-05 2.53+0.32E-05 1.47+£0.17E-05  -2.20+2.38E-08 1.194+0.54E-07
SFFXVRD 1.18+0.42E-05 1.98+0.33E-05 1.18+0.16E-05 2.394+2.76E-08 1.38+0.54E-07
SFGRVAL* 2.73+0.54E-05 2.33+0.36E-05 1.09+0.14E-05 0.25+2.23E-08 2.92+0.60E-07
SFNASHV* 1.80+0.50E-05 2.07+0.31E-05 1.04+0.14E-05 0.55+1.64E-08 2.22+4.62E-08
SFRSPRD 1.86+0.53E-05 2.28+0.36E-05 1.49+0.19E-05  -0.03+1.95E-08 8.53+4.76E-08
SFRT240 1.78+0.54E-05 1.85+0.34E-05 1.17+0.14E-05 0.40+2.15E-08 1.58+0.55E-07
SFSPRVL 2.224+0.54E-05 2.50+0.38E-05 1.27+0.17E-05 0.26+1.98E-08 1.06+0.72E-07
SFTCORD 1.83+0.41E-05 2.89+0.30E-05 2.01+£0.23E-05  -1.61+2.59E-08 1.03+0.30E-07
SFWEVAL 1.43+0.39E-05 2.54+0.30E-05 1.274£0.16E-05  -0.09+2.15E-08 1.24+0.31E-07
Cs-137 Pu-238 Pu-239/240 Am-241

SFBLKST 2.72+0.65E-07 1.88+1.35E-08 1.88+1.35E-08 1.24+1.20E-08

SFBOEHN 5.03+0.71E-07  -0.24+1.11E-08 3.01+1.86E-08 5.65+9.93E-09

SFFXVRD 3.76+0.64E-07 0.44+1.14E-08 0.20+1.03E-08 2.55+2.49E-08

SFGRVAL* 9.19+1.09E-07 5.67+9.37E-09 2.74+1.69E-08 1.21+1.24E-08

SFNASHV* 9.51+1.16E-07 1.65+1.46E-08 0.48+1.24E-08 0.61+1.07E-08

SFRSPRD 1.18+0.13E-06 5.94+9.81E-09 3.13+1.85E-08 1.03+0.92E-08

SFRT240 4.97+0.84E-07 0.58+5.10E-09 4.14+5.87E-09 1.04+1.15E-08

SFSPRVL 4.75+0.70E-07 0.00+7.89E-09 1.05+1.06E-08 2.35+4.71E-09

SFTCORD 3.87+0.66E-07 4.83+6.86E-09 2.66+1.63E-08 1.00+1.00E-08

SFWEVAL 3.86+0.64E-07 2.46+7.05E-09 0.98+1.06E-08 1.11£1.05E-08

U-232 U-233/234 U-235/236 U-238 Total U
(ng/g)

SFBOEHN 0.87+1.54E-08 8.23+0.87E-07 3.13+2.02E-08 9.17£0.91E-07 2.28+0.04E+00
SFGRVAL* -0.89+1.23E-08 6.39+0.76E-07 1.11+0.33E-07 6.31+0.75E-07 1.90+0.03E+00
SFRSPRD 0.84+1.53E-08 8.95+0.94E-07 9.23+3.05E-08 9.19+0.93E-07 2.26+0.04E+00

* Background location.

WVDP Site Environmental Report 1999



Table C - 30

1999 Radioactivity Concentrations (uCi/g dry weight from upper 5 cm)
in Stream Sediments around the WVDP

Location

SFBCSED*
SFBISED*
SFCCSED
SFSDSED

SFTCSED

SFBCSED*
SFBISED*
SFCCSED
SFSDSED
SFTCSED

SFBCSED*
SFBISED*
SFCCSED
SFSDSED
SFTCSED

Alpha

7.96+3.44E-06
7.44+3.34E-06
9.38+0.02E-06
7.12+3.29E-06

9.39+£3.89E-06

Cs-137

4.59+2.71E-08
2.04+2.52E-08
9.04+4.50E-08
0.04+3.75E-08
1.09+0.13E-06

Total U
(ng/e)

1.59+0.03E+00
1.17+0.04E+00
1.66+0.03E+00
1.83+0.04E+00
1.68+0.04E+00

* Background location.

Beta

2.10+0.37E-05
1.57+0.31E-05
1.87+0.35E-05
1.96+0.34E-05

2.03+0.36E-05

U-232

1.46+2.76E-08
0.15+3.08E-08
2.66+3.14E-08
0.99+2.91E-08
1.91£2.71E-08

Pu-238

0.00+9.03E-09
-2.25+4.52E-09
0.10+6.68E-09
0.11+7.43E-09
-6.72+9.55E-09

K-40

1.70+£0.21E-05
1.32+0.17E-05
1.39+0.16E-05
1.54+0.21E-05

1.67+0.21E-05

U-233/234

6.77+1.00E-07
5.98+0.90E-07
6.27+0.91E-07
7.9941.03E-07
8.37+1.59E-07

Pu-239/240

0.12+8.34E-09
0.00+7.03E-09
-2.21£8.12E-09
0.00+8.03E-09
3.50+£7.01E-09

Co-60

-0.25+2.58E-08
1.40+1.99E-08
1.41+£2.50E-08
1.56+2.47E-08

-0.32+2.32E-08

U-235/236

2.24+1.99E-08
3.10+2.46E-08
2.38+1.76E-08
4.08+2.56E-08

4.70+4.53E-08

Am-241

0.00+2.02E-08
0.45+1.16E-08
0.64+1.28E-08
1.31+1.86E-08
2.19+3.12E-08

Sr-90

3.35+3.34E-08
1.41+3.81E-08
2.75+3.55E-08
0.37+2.89E-08

5.49+3.20E-08

U-238

8.45+1.10E-07
6.88+0.96E-07
7.15+0.97E-07
6.97+0.96E-07

6.71+1.42E-07
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